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Concurrency control algorithms for RTDBSs are in general some extensions or combinations of traditional concurrency control techniques, i.e. two phase locking (2PL), optimistic concurrency control (OCC) or timestamp ordering (TO), which guarantee a serialization order among conflicting transactions. Most of these algorithms were developed only for firm deadline RTDBS which is the simplest environment, and thus provide a foundation for more complex soft deadline systems [4] .
The most important problem faced in RTDBSs concerns the degradation of system performance due to aborts and restarts of transactions. These restarts are caused by concurrency control protocols trying to resolve conflicts between transactions [5] , [6] .
The objective of this Ph.D. thesis is to present new, more efficient concurrency control algorithms for firm deadline RTDBSs. The analysis of currently used methods allows to propose two new research directions:
-dynamic serialization adjustment, -partial abort.
The former direction assumes that it is not necessary to guarantee that the serialization order of concurrently executed transactions is the same as their execution order. Traditional concurrency control protocols are generally based on the serializability criterion. The criterion is easy to implement and obviously correct, however not sufficient for RTDBSs in which the correctness of the database operations depends also on the time the results are delivered. To satisfy the requirement of real-time scheduling it is sufficient that only the execution order reflects transaction priorities. So, if a serialization order which is compatible with the execution order can be found it means that the set of transactions has been executed correctly. We propose new real-time optimistic concurrency control algorithm with dynamic serialization adjustment which tries to minimize the number of aborted and restarted transactions and thus to improve the performance [7] . In our dynamic serialization adjustment method if the validation procedure cannot serialize conflicting transactions after committed transactions (according to the execution order) then an alternative serialization order is searched for to prove the correctness of the execution.
The latter research direction is based on the observation that although restarts caused by concurrency control algorithms trying to resolve conflicts between transactions are difficult to avoid, however their influence on the system performance may be reduced. In existing concurrency control algorithms the actual range of conflicts is not taken into account. We propose a new approach -called partial abort -which is aimed to minimize the costs of transaction restarts by saving the part of previously performed work [8] . Each conflicting transaction identifies the conflict-independent subset of previously performed operations, and resumes execution saving this subset.
It is obvious that the methods proposed above do not exhaust all possibilities of the performance improvement of firm deadline RTDBSs. They provide a foundation for more sophisticated investigations. Further investigations will migrate also towards significantly more complex soft deadline RTDBSs.
